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A compound of Formula I, 




(I) 



wherein 

A is a MetAP-2 inhibitory core; 
WisOorNR; 

each R is, independently, hydrogen or alkyl; 
Z is -C{Oy or -alkylene-C(O)-; 

P is NHR, OR or a peptide consisting of one to about one hundred amino acid residues connected 
at the N-tenninus to Z\ 

Q is a linear, branched or cyclic alkyl or aryl; 
or 

2 is -alkylene-O- or -alkylene-N(R)-; 

P is hydrogen or a peptide consisting of from one to about one hundred amino acid residues 
connected to Z at the carboxyl terminus; 
Q is a linear, branched or cyclic alkyl or aryl; 
and pharmaceutically acceptable salts thereof. 



2. The compound of Claim 1 wherein Z is -C(0> or C r C 4 -alkylene-C(0)-. 

3. The compound of Claim 2 wherein Z is -C(0)- or Ci-C 2 -alkylene-C(0>. 

4. The compound of Claim 2 wherein Q is linear, branched or cyclic Ci-C 6 -alkyl 7 
phenyl or naphthyl. 



5. The compound of Claim 4 wherein Q is isopropyl, phenyl or cyclohexyl. 



Jul-26-02 03:36pm From-LAHIVE t COCKFIELO, LLP 
Serial No.: 09/704,251 



-25- 



6177424214 




Group Art Unit:1653 



T-595 P. 29/40 F-771 



6. The compound of Claim 1 wherein Z is C r C 6 -alkylene-0- or Ci-C 6 -alkylene-*NR-. 

7. The compound of Claim 6 wherein Z is Ci-C 4 -alkyiene-Q- or CrGralkylene-NH-. 

8. The compound of Claim 7 wherein Z is Ci-C 2 -alkylene-0- or Ci-C 2 -aUcylene-NIi 

9. The compound of Claim 6 wherein Q is linear, branched or cyclic Ci^-alkyi 7 



10. The compound of Claim 9 wherein Q is isopropyl, phenyl or cyclohexyL 

1 1 The compound of Claim 1 wherein each R is, independently, hydrogen or linear, 
branched or cyclic Ci-C 6 -alkyL 

12. The compound of Claim 1 1 wherein each R is, independently, hydrogen or linear 
or branched Ci-C^-alkyL 

1 3 . The compound of Claim 1 2 wherein each R is, independently, hydrogen or 

methyl. 

1 4. The compound of Claim 1 3 wherein each R is hydrogen. 

1 5 . The compound of Claim 1 wherein A is of Formula II, 



phenyl or naphthyl. 




wherein 

Ri is hydrogen or alkoxy; 



(ID 
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R2 is hydrogen or hydroxy; 
R 3 is hydrogen or alkyl; and 

D is linear, branched or cyclic alkyl or arylalkyl; or D is of the structure 

CH3 CH3 




16. The compound of Claim 15 wherein R, is Ci-CValkoxy. 

1 7. The compound of Claim 1 6 wherein Rj is raethoxy, 

18. The compound of Claim 15 wherein R 3 is hydrogen or d-C^alkyl. 

1 9. The compound of Claim 1 8 wherein R3 is methyl. 

20. The compound of Claim 15 wherein D is linear, branched or cyclic C]-C 6 -alkyl; 
or aryl-Ci-C 4 -alkyl. 

2 1 . The compound of Claim 1 wherein A is selected from the group consisting of 





Wherein 

p is an integer from 0 to 10; 

Ri is hydrogen, -OH or C r C 4 -aUcoxy; 

X is a leaving group; and 
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R2 is H, OH, amino, C r Chalky lamino or di(CrC 4 -aUcyl)amino. 



The compound of Claim 21 wherein A is of the formula 





23. The compound of Claim 1 wherein P comprises from 1 to about 20 amino acid 
residues. 

24. The compound of Claim 23 wherein P comprises an amino acid sequence which is a 
substrate for a matrix metalloprotease. 

25. The compound of Claim 24 wherein the matrix metalloprotease is selected from the 
group consisting of MMP-2, MMP-1, MMP-3, MMP-7, MMP-8, MMP-9, MMP-12, MMP-13 
andMMP-26. 

26. The compound of Claim 25 wherein the matrix metalloprotease is MMP-2 or 
MMP-9. 

27. The compound of Claim 26 wherein P comprises the sequence -Pro-Leu-Gly- 
Xaa-, wherein Xaa is a naturally occurring amino acid residue. 

28. The compound of Claim 27 wherein P comprises the sequence Pro-Cha-Ala-Abu- 
Cys(Me)-His-Ala (SEQ ID NO: 16). 

29. A compound of the formula 
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wherein 
WisOorNR; 

each R is, independently hydrogen or a C]-C 4 -alkyl; 
Q is a linear, branched or cyclic CrC 6 -alkyl; or aryl; 
Ri is hydroxy, C^C 4 -alkoxy or halogen; 
2 is -C(O)- or Ci-C 4 -alkylene-C(0)s 

P is NHR, OR, or a peptide comprising 1 to 100 amino acid residues attached to Z at the N- 
tenninus; or 

Z is alkylene-O or alkylene-NR; and 

P is hydrogen or peptide comprising 1 to 100 amino acid residues attached to Z at the C- 
terminus; 

or a pharmaceutical^ acceptable salt thereof, 

30. The compound of Claim 29 wherein 
WisOorNH; 

Z is alkylene-O or alkylene-NH; 
Q is isopropyl; 
Ri is methoxy; and 

P composes from I io 15 amino acid residues. 

3 1 . The compound of Claim 30 wherein 
Wis O; and 

P comprises 10 or fewer amino acid residues. 

32. The compound of Claim 29 wherein P comprises from 1 to about 20 amino acid 
residues. 



33. The compound of Claim 32 wherein P comprises an amino acid sequence which 
is a substrate for a matrix metalloprotease. 
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34. The compound of Claim 33 wherein the matrix metalloprotease is selected from 
the group consisting of MMP-2, MMP-1, MMP-3. MMP-7, MMP-8, MMP-9, MMP-12, MMP- 
13 and MMP-26. 

35. The compound of Claim 34 wherein the matrix metalloprotease is MMP-2 or 
MMP-9. 

36. The compound of Claim 35 wherein P comprises the sequence -Pro-Leu-Gly- 
Xaa-, wherein Xaa is a naturally occurring amino acid residue. 

37. The compound of Claim 36 wherein P comprises the sequence Pro-Cha-Ala-Abu- 
Cys(Me)-His-Ala (SEQ ID NO: 16). 

38. An angiogenesis inhibitor compound selected from the group consisting of 

i(3R, 45, 55, 6£)-S-Methoxy-4-[(2R, 3/?)-2-methyl-3-(3-methyl-but-2-enyl)-oxiranyl]-l-oxa- 
spiro[2.5]oct-6-yloxycarbonylarnmo}-3-methyl-butyric acid methyl ester, 

2-{(3£, 45, 55, 6£)-5-Methoxy-4-[(2/?, 3/J)^2-memyl-3-(3-methyl-but-2-enyl)-oxiranyl]-l-oxa- 
spiro[2.5]oct-6-yloxycaibonylannno}-3-methyl-butyric acid methyl ester; 

2-{(3£, 45, 55, 6#)-5-Methoxy-4-[(2R, 3J2)-2-methyl-3-(3-raethyl-but-2"enyl)-oxiranyl]-l-oxa- 
spu-o[2.5]oct-6-yloxycarbonylamino}-4-methyl-pentanoic acid methyl ester; 

{(3i?, 45, 55, 6i2)-5-Metboxy-4-[(2R, 3R )-2-methyl-3-(3-methyl-but-2-eny^oxiranyl]-l-oxa- 
spu-o[2.5]oct-6-yloxycarbonylamino}-phenyl-acetic acid methyl ester, 

(l-Carbamoyl-2-methyl-propyl)-carbamic acid-(3#, 45, 55, 6R )-5-methoxy-4-[(2J2, 3A)-2- 
memyl-3-(3-methyl-but-2-enyl)^xiranyl]-l-oxa-spiro[2.5]oct-6-yl ester; 

(l-Carbamoyl-2-methyl-propyl)-carbamic acid-(3*. 45, 55, 6R )-5-methoxy-4-[(2J?, 3^J-2- 
methyl-3-(3-methyl-butyl)-oxiranyl]-l -oxa-spiro[2.5]oct-6-yl ester; 



(l-Hydroxymemyl-2-memyl-propyl)-carbamic acid-(3^, 45, 55, 6/?)-S-methoxy-4-[(2/J, 3R)- 2- 
memyl-3<3-methyl-but-2-enyl)-oxiranyl]-l-oxa-spiro[2.5]oct-6-yl ester; 
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2-{(3£, 45, 55, 6R )-S-Methoxy-4-[(21?, 3i2)-2-me*yl-3-(3-metbyl-but-2-enyl)-oxiranyl]-l-oxa- 
spiro[2 J]oct-6-yloxycarbonylamino}-33-dimethyl-butyric acid metbyl ester; 

Cyclohexyl-2-{(3/J, 45, 55, 6R )-5-Methoxy-4-[(2tf, 3i?)-2-methyl-3-(3'methyl-but-2-enyl)- 
oxiranyl]-l-oxa-spiro[2.5]oct-6-yloxycarbonylamino} -acetic acid methyl ester; 

2-{{3R, 45, 55, 6R )-5-Methoxy-4-[(2*, 3i2)-2-methyl-3-3-methyl-but-2-enyl)-oxiranyl]-l-Qxa- 
spiro[2.5]oct-6-yloxycarbonylamrao}-3-methyl-pentanoic acid methyl ester; 

[l<l-Caibamoyl-2-hydroxy-ethylcarbamoyl)-2-methyl-propyl]-carbarnic acid-(3i?, 45, 55, 6R )- 
S-methoxy-4-[(2£, 3/J)-2-raethyl-3-(3-methyl-but-2-enyi)-oxiranyl]-l-oxa'Spiro[2.5]oct-6-yl 

ester; 

2-(3-{(3/J, 45, 55, 6R )-5-Methoxy-4-[(2tf, 3^)-2-raethyl-3-(3-methyl-but-2-enyl)-oxiranyl]-l- 
oxa-spiro[2.5]oct-6-yl}-ureido)-3-methyl-butyramide; 

2-{(3J?, 45, 55, 6*)-5-Methc*y-4-[(2fl, 3J?)-2-methyl-3-(3-methyl-but-2-enyl)-oxirany}]-l-oxa- 
spiro[2.5]oct-6-yloxycarbonylamiiio}-3-methyi-butyric acid; 

meihyl-botyl)-oxiranyl]-i -oxa-spiro[2.5]oct-6-yl ester; 

N-Carbamoyl- GlyArgGlyAspTyr(^e^Arg^IiPNi5-(3ie, 45, 55, 6R) 5-methoxy-4-[(2R,3R)2- 
raethyl-S-CS-methyi-buty^cjuFa^^ 

N-CaibjmoyT^lyArgGlyAsp-NH 2 -C3ie, 45, 55, 6*) S-methoxy-4-[(2R > 3R)2-methyl-3-(3- 
ro<&y£b^ l)-uxU4uy l]A oxu 3piro[2.S]oct 6 yl cater; 

N-Carbamoyl-GlyArg{3-amino-{3-pyridyl)}-proprionic acid-(3£, 45, 55, 6R) 5-methoxy-4- 
[(2R,3R)2-methyl-3-(3-methyl-but-2-enyl)-oxiranyl]-l-oxa-spiro[2-5]oct-(5-yl ester; 



-t^ear bamoy l G l yP rnT , en Gly M et Tip AlaGly-NllK3^, 4 5, 55, 67?) 5 moth coqfc4; r(2R,3R)2- 
mefl> yl"3 - (3"mcthyl biTF2=eoylj-oxif aiiyl]-lHixa - aphu[2.5]utt-0-yl e ster; — 

N-Carbamoyl-GlyProLeuSar-OH-(3iJ, 45, 55, 6R) 5-methoxy-4-[(2R,3R)2-methyl-3-(3-methyi- 
but-2-enyl)-oxiranyl]-l-oxa-spiro[2.5]oct-6-yl ester; 



N-e a r bmnoyl - GlyProLettGly OH (3& 4 5 , 55, 6 R) 5 . methoxy -4 -[C7T?^K)?-methyj -3-(3- ragth yl- 
bw-2-enyl>-oxiranyl]-l-oxa-spiro[2.5]oct"6-yl ester; 



Ac-ProLs 



^la-{2^(3^Sp^^6i2)5-methoxy^[(2R,3R)2-methyl-3-(3-raethyF 
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but 3 cnyljmifT ffly l J I ~fp-«r { ™f ; S V W " f l ^'^^^^^^ c ^ ] hmnnQB =e*er; 
Ac-Pit>LeuGlyMetGl^^ 



H-MetTrpAia-(2*-K3*, 45, 55, 6R) 5-raethoxy-4-[(2R,3R)2-methyl-3-C3-methyl-but-2-enyl)- 
oxiranyl]'l-oxa-spiro[2.5]oct-6-yloxycarbonyl} amino-3-methyi-butanol) ester; 

H-MetGly-(2/M(3£, 45, 55, 6R) 5-metboxy-4-[(2R,3R)2-methyl-3-(3-methyl-but-2-enyl)- 
oxiranyl]-l-oxa-spiro[2.5]oct-6-yloxycarbonyl} arnino-3-methyi-butanol) ester^a»d- . 



ATi ProLuuGlyMetMa -ei HW 45, 55, O R) 5^u ct u o xy-4-t(2R,3ft)2 m e thyl 3 (3 methyl but 2 
eay^-ex nauyl]-l-i3xa-i > piro[2.5]oci-6-yloxy(iatbauyl} aiuiuu -3 mrcthyl n u ta n ol) e steiu. 

39. A method of treating an angiogenic disease in a subject, comprising administering 
to the subject a therapeutically effective amount of an angiogenesis inhibitor compound 
comprising the structure 



W 




N 



(I) 

wherein 

A is a MetAP-2 inhibitory core; 
WisOorNR; 

each R is, independently, hydrogen or alkyl; 
Z is -C(0)- or -aikylene-C(O)-; 

P is NHR, OR or a peptide consisting of one to about one hundred amino acid residues connected 
at the N-terminus to Z; 

Q is hydrogen, linear, branched or cyclic alkyl or aryl, provided that when P is -OR, Q is not 

hydrogen; 

or 

Z is -aikylene-O- or -alkylene-N(R)s 

P is hydrogen or a peptide consisting of from one to about one hundred amino acid residues 
connected to Z at the carboxyl terminus; 
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Q is hydrogen, linear, branched or cyclic alkyl or aryi, provided that when P is hydrogen, Q is 
not hydrogen; and a pharmaceutical acceptable salt thereof, 
thereby treating the angiogenic disease in the subject. 

40. The method of claim 39, wherein said angiogenic disease is an autoimmune 
disease. 

41 . The method of claim 40, wherein said autoimmune disease is rheumatoid 
arthritis. 

42. The method of claim 39, wherein said angiogenic disease is cancer. 



43, The method of claim 39, wherein said subject is a human - 



44. The method of claim 39 7 wherein said angiogenesis inhibitor compound is 
administered to said subject using a pharmaceutical^ acceptable formulation. 

45. The method of claim 39, wherein the angiogenesis inhibitor compound is 
administered to the subject intravenously. 

46. The method of claim 39, wherein the angiogenesis inhibitor compound is 
administered to the subject intramuscularly. 

47. The method of claim 39, wherein the angiogenesis inhibitor compound is 
administered to the subject orally. 

48 . The method of claim 39, wherein the angiogenesis inhibitor compound is 
selected from the group consisting of 

{(3*, 4S 3 55, 6*)-5-Methoxy-4-[(2#, S^^-methyl-S^S-methyl-but^-enylJ-oxiranyy-l-oxa- 
spiro[2.5]oct-6-yloxycarbonylamino}-3-methyl-butyric acid methyl ester, 

2- {(3/2, 45. 5S, 6Je)-5-Methoxy-4-[(2£, 3J?)-2-methyl-3-(3^methyl'but-2-enyl)-oxiranyl]-l-oxa- 
spiro[2.5]oct-6-yloxycarbonylamino}'-3-methyi-butyric acid methyl ester; 



6 
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methyi-3-(3-methyl-butyl)-oxiranyl]-l-oxa-spiro[2.5]oct-6-yl ester; 

N-Ca^ t o yl-GlyA igG lyAs s p-lffl 2 -(3/g, 45, 55, OR) 5 « mcthoxy -4- [(2R,3R)2"mfc t hyl"3 (3 
methyl b u tyl) "^imiylp-^Vf p'"^ 0 ^*" Hf-Y ! 

N-Carbamoyl-GlyArg{3-amiuo-(3-pyridyl)}-proprionic acid-(3iJ, 4S, 55, 6R) 5-raeiboxy-4- 
[(2R,3R)2-meihyl-3-(3-niethyl-but-2-eiiyl)-oxiranyl]-l-oxa-spiro[2.5]oct-6-yl ester; 



N-Carbamoyl-GlyProLeuSar-OH-(3*, 45, 55, 67?) 5-memoxy-4-[(2R,3R)2-memyl-3-(3-methyl~ 
but-2-enyl>ixiranyl]-l-oxa-spiro[2.5]oct-6-yl ester; 

N-earbAmoyl Hl yPr nT o u r Hy^f-^Jg, 45, 35. OR) 5-meth e^ ^(2R,3R)2-iUUU^ 
but-2-enyl)-oxiranyl]-l-oxa-spiro[2.5]oct-6-yl ester; ^ — -~ 

Ac-ProUuGly-MetTrpAla-(2/H(3i&^^ 

but-2-enyl)-oxiranyl3-i-oj^^kof2^oct-6-yloxycarbonyl} amino-3-raethyl-butanQl) ester; 

Ac-I^pUttGlyMetGly^-lCS Jg, 45, 55, 6R) 5-roethoxy- 4-[(2R,3R)2-methyl-3-(3-methyl-bm-2- 
PrfyT j^i ^Tiy ip^ ainiuu-3-mc&vHjutaiiol) csicr; • 

H-MetTrpAla-(2#-{(3*, 45, 55, 6R) 5-methoxy-4-[(2R,3R)2-rnethyl-3-(3-methyl-but-2-enyl)- 
oxiranyl]-l-oxa-spiro[2.5]oct-6-yloxycarbonyl} amino-3 -methyl-butanol) ester; e\-J 

H-MetGly-(2*-{(3£, 45, 55, 6R) 5-methoxy-4-|;(2R,3R)2-methyl-3-(3-methyl-but-2-enyl)- 
oxiranyl]-l-oxa-spko[2.5]oct-6-yloxycarbonyl} amino-3-methyl-batanol) ester^aad , 

Ar- Pnl niGly ^^M^Mt ^ **■ S-methoxv^-|<:2R3R12- medivKH3 mothvlbut 2 - 

enyj)=Qxi»BylH :s oxa -iigto[2.33uct-6-ytoxycailiuuylj' -iimino-3 m f-th yl - mntmol) i stc r . ■ 

49. The compound of claim 29, wherein 
WisO; 

each R is, independently hydrogen; 

Q is a linear, branched or cyclic Ci-Ce-alkyl; or aryl; 

Ri is Ci-alkoxy, 

Zis-C(O); 

PisNHR. 




50. A compound of the formula 
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wherein 
WisO; 

each R is, independently hydrogen; 

Q is a linear, branched or cyclic Ci-C 6 -alkyl; or aryl; 

Ri is Ci-alkoxy; 

Zis-C(0); 

PisNHR; 

or a phannacewically acceptable salt thereof. 



51. An angiogenesis inhibitor compound comprising the structure 




or a pharmaceuncally acceptable salt thereof. 
SX 

JW. An angiogenesis inhibitor compound comprising the structure (l-Carbarooyl-2- 
raethyl-propyD-carbamic acid-(3/?,4£ 55, 6R )-5-methoxy-4-[(2ii, 3R ) -2-roethyl-3-(3-raethyl- 
but-2-enyl)-oxiranyl]-i-oxa-spiro[2.5]oct-6-yl ester, or a pharmaceuricaliy acceptable salt 

thereof. 



